Non-GABAergic effects of midazolam, diazepam and flumazenil on voltage-dependent ion currents in NG108-15 cells.
Non-gamma-Aminobutyric acid (GABA)-mediated effects of benzodiazepines (BZs) have not been widely investigated. However, there is significant evidence in the literature to suggest that several experimental and clinical observations are inconsistent with the commonly accepted GABAergic mechanisms of action for these drugs. The purpose of the present study was to explore electrophysiological effects of midazolam, diazepam and a specific BZ antagonist, flumazenil, using patch-clamp techniques in NG108-15 cells which do not express the GABAA receptor. Midazolam and diazepam decreased Na+, K+ and Ca2+ currents in a dose-related manner. Ca2+ currents were reduced more significantly by diazepam than by midazolam. Flumazenil showed no effects on voltage-dependent ion currents. GABA by itself showed neither effects on the membrane potential nor these ion currents. Midazolam and diazepam, but not flumazenil, exhibited effects on voltage-dependent ion currents in cultured neurons.